Introduction
The experience obtained from large storage rings like PETRA and PEP shows that a substantial part of the transverse impedance of a ring comes from the elements of the vacuum pipe other than RF cavities. Most of the increase is produced by bellows. Typically, bellows contribute to the ring impedance approximately as much as all the RF cavities together. Hence, one needs reliable and quick methods for the evaluation of the impedances produced by bellows.
The computer code, described in the present paper, calculates both longitudinal and transverse impedances of periodic axially symmetric smooth structures (bellows). All the calculations are made for the limit y+o (y is the Lorentz factor of a particle). The assumptions of periodicity and axial symmetry of the structure imply that the wall of the bellows may be described in a cylindrical coordinate system r,e,z, by a curve :
IMPASS approximately solves an infinite system of linear algebraic equations for the expansion coefficients of the general solution of the Maxwell equations derived in Ref. 1 
where Zo = 377 Ohm is the impedance of vacuum
R is the reference radius and r and a in expression (4) are the radius of an observation point and the radial displacement of the charge from the axis of the bellows. The choice of the reference radius R is more or less arbitrary, and it has been checked numerically that the answer does not depend on it. One should, however, bear in mind that the choice of R changes the function W(u) (see below) and might also influence the speed of convergence. One natural choice for R would be the average radius of the bellows, and another one the inner radius.
where L is the length of the boundary period and b(z+L) = b(z) (1) The first line of input consists of up to 80 alphanumeric characters, which will appear as a heading on the output.
Then the following variables are read in via (2) NAMELIST $DATA.
The curve b(z) is assumed to be continuous and with a continuous finite derivative db/dz (Fig.1 
WP(u) = -ssin(u) .
4. Output
The listing of the input parameters is followed by a table of the solutions for m=1 and m=O for all values of N, -NLIM < N < NLIM (NLIM=PLIM). This is followed by a It has already been mentioned that the results do not depend on the choice of the reference radius R.
For the dipole mode (m=1) one out of the three boundary conditions is a consequence of the other two. This fact is used in IMPASS by checking that all three equations are satisfied by the found set of coefficients (although the third one is only approximate).
The results of the calculations should not depend on the size of the matrices, or on the parameter PLIM, within certain limits. If PLIM is too small the accuracy is poor, due to cutting off non-negligible terms. On the other hand, if PLIM is too large, the accuracy is lost due to the accumulation of machine errors (computational instability).
The computational stability of the results can be increased, for matrices of a larger order, by using double precision. The results of the stability dependance on the matrix size, for both single and double precision, can be seen in Fig.2 (note the suppressed zero of the abscissa). 
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